Alkylation of DNA by melphalan in relation to immunoassay of melphalan-DNA adducts: characterization of mono-alkylated and cross-linked products from reaction of melphalan with dGMP and GMP.
A product expected to result from cross-linking of guanine bases in DNA by melphalan (4-(2-(di-guanin-7-yl))ethylamino-L-phenylalanine) was obtained from hydrolysis of melphalan-treated sodium deoxyguanylate at pH7 and characterized by U.V. and mass spectra. When tested in a competitive immunoassay using an antibody specific for melphalan-alkylated DNA it showed an affinity intermediate between that of melphalan-alkylated DNA and melphalan. From this and other assays it seemed possible that the cross-linked moiety in DNA was recognised by the antibody, but that its conformation differed from that of the free base tested, sufficiently to account for the discrepancy. It seemed possible that cross-linked guanine nucleotides would provide a better model, and these were therefore isolated, characterised and tested. Products derived from cross-linking of guanylic acid moieties through N-7 and N-7, and through N-7 and phosphate, had higher affinity than the cross-linked base, approximately the same as for alkylated native DNA, but less than for alkylated denatured DNA or RNA.